Introduction {#s0001}
============

Trisomy 20p or trisomy of the short arm of chromosome 20 is an infrequent chromosomal anomaly caused by the duplication of a fraction of the short arm of this chromosome, resulting in an extra copy of genetic material.[@cit0001] This is an extremely rare genetic condition, with roughly 40 cases reported worldwide, which is not sufficient to characterize fully the specific phenotypes of patients. This is because this anomaly often presents simultaneously with additional chromosomal alterations, with monosomy of another region or chromosome being the comorbidity described more broadly in the literature.[@cit0001],[@cit0002] There are a few case reports of pure trisomy 20p,[@cit0003],[@cit0004] which, together with the limited number of molecularly characterized cases, explains the complexity of the definition of a syndrome such as trisomy 20p.[@cit0002]

The müllerian anomalies include a wide range of congenital malformations that arise from alterations during the embryogenesis of the müllerian ducts and affect the morphology of the uterus, cervix, fallopian tubes, and vagina. These anomalies have an estimated prevalence of 4%--7% and are usually associated with an increased risk of obstetric complications, morbidity, and mortality.[@cit0005],[@cit0006] A bicornuate uterus is a müllerian anomaly that is characterized by the presence of an external cleft with a size \>1 cm located in the midline of the uterine fundus and results in a partial or complete division of the uterine corpus.[@cit0005]

In this review, we present a case of a patient with trisomy 20p diagnosed using comparative genomic hybridization (array-CGH) in coexistence with a müllerian anomaly. This association was not reported previously. Moreover, abnormal uterine bleeding (AUB) secondary to von Willebrand disease was observed, thus requiring a gynecological laparoscopy procedure, which led to the finding of a uterus with a bicornuate morphology.

Case Report {#s0002}
===========

We report a case of a female patient who was the first child of non-consanguineous parents (mother, 45 years old; and father, 43 years old) with a healthy pregnancy and no relevant data regarding antenatal care visits. At birth, the child exhibited fetal macrosomia, weighed 6000 g (P \> 99), and measured 60 cm (P \> 99); no data pertaining to head circumference were available. During the first 2 months of life, she presented multiple urinary tract infections, leading to the diagnosis of right megaureter, which was surgically intervened at 20 months of age. At 3 years old, she was referred to pediatric neurology who diagnoses mild mental retardation and sluggish cognitive tempo.

At the age of 10, she reached menarche, debuting with hypermenorrhea, which was treated with oral combined contraceptives (levonorgestrel/ethinylestradiol) and tranexamic acid cycles. Ferropenic anemia was documented later, which required clinical management with parenteral iron therapy because of intolerance to oral therapy and referral to a pediatric hematologist, who proposed that her clinical course was compatible with von Willebrand Disease (VWD). VWD type I was confirmed at the age of 15. Because of persistent overweight, she was referred to a pediatric endocrinologist; however, no underlying endocrine disorders where found.

One year later, during a visit to a pediatric nephrologist, a ureteral re-obstruction was documented on abdominal magnetic resonance imaging (MRI), together with the finding of a bicornuate unicollis uterus. She underwent pyeloplasty with the previous administration of Factor VIII and von Willebrand factor (FvW).

Because of her past medical history of disorders affecting multiple organ systems, she was referred to the Medical Genetics department at the age of 17. Her medical findings included stage 1 obesity (weight, 87 kg (P \> 95); height, 1.65 m (P34); and body mass index (BMI), 31.96 kg/m^2^) and a head circumference of 59 cm (P \> 99) ([Figure 1](#f0001){ref-type="fig"}). Physical examination evidenced a round face, broad nose, xanthelasmas in both lower lids, epicanthal fold, long palpebral fissures, an inner canthal distance of 3.5 cm (P75--97), and an outer canthal distance of 11.5 cm (P \> 97) ([Figures 2](#f0002){ref-type="fig"} and [3](#f0003){ref-type="fig"}); as well as an abundant adipose panicle, speech delay, poor coordination, coarse hands with a length of 19 cm, and a third finger measuring 8.5 cm. Brain MRI was normal and the initial karyotype evidenced the presence of 46,XX,add(5)(q35); hence, array-CGH was performed (Method: CMA (Oligo V8.1.1) Slide 253568913808--1). The previous test demonstrated a gain of 20p13p12.1 (102422--15240554)x3, which led to the establishment of a diagnosis of trisomy 20p.Figure 1Patient's phenotype at age 17.Figure 2Patient's round face.Figure 3Increased outer canthal distance, xanthelasmas, and epicanthal folds.

Because of the lack of control of the patient's AUB, which persisted with each menstrual cycle, reducing her quality of life; she was evaluated by a gynecologist, who proposed programming a multidisciplinary medical board with the participation of genetics and hematology too. The goal was to offer and analyze various therapeutic strategies for persistent AUB. However, after receiving the explanation of the different advantages and disadvantages, the patient opted for the definitive laparoscopic approach and additionally, she asked for a salpingectomy because of her own decision of not having children in the future. It was a consented and informed decision, discussed with the presence of the patient's legal representative.

At the age of 20, and with the previous administration of Factor VIII and FvW, a laparoscopic total hysterectomy with bilateral salpingectomy was performed using advanced bipolar energy and closing the cupula with barbed sutures ([Figure 4](#f0004){ref-type="fig"}). The operative time was 42 min. A heart-shaped uterus measuring 12 x 7 x 3 cm and weighing 164.1 g was removed. The procedure and the follow-up were uneventful. The pathological examination of the specimen confirmed the diagnosis of bicornuate uterus, corresponding to the previous radiological findings ([Figure 5](#f0005){ref-type="fig"}).Figure 4Laparoscopic total hysterectomy.Figure 5Bicornuate uterus.

Currently, the patient is being treated by a multidisciplinary team with regular follow-up visits.

Discussion {#s0003}
==========

The phenotypic characterization of the duplication syndrome or trisomy 20p has not been successful because of the low incidence of this condition and the strong association with other chromosomal anomalies. The early detection of trisomy 20p is as important for its diagnosis as it is for proper genetic counseling.[@cit0007] The severity of the symptoms of trisomy 20p depends on the extent of the duplication, ie, larger duplications are associated with more severe symptoms.[@cit0007] To date, the most frequent findings correspond to mental retardation, developmental and speech delays, coordination impairment, short neck, coarse hands, and facial dysmorphism (including round face with prominent cheeks, broad nose, arched eyebrows, and thick hair).[@cit0003],[@cit0007]--[@cit0011] All of the above correspond to the clinical findings of the patient.

Additional traits that are frequently associated with this condition include osteoporosis; dental, cardiac, and vertebral anomalies (none of which were present in this patient); and unspecific renal anomalies,[@cit0003],[@cit0004] which could explain the patient's right megaureter. As to the patient's growth, most patients with trisomy 20p present a normal birth weight and tend to maintain it during adult life, which delays diagnosis.[@cit0004],[@cit0007] Unlike previous reports, this patient had a tendency toward higher percentiles according to her age (P \> 99 at birth and P \> 95 at the time of diagnosis).

Furthermore, VWD has been associated, in all of its subtypes, with mutations in the VWF gene, which is located on 12p13.31 (OMIM: 613160) and is not related with the trisomy 20p phenotype. Nonetheless, it is worth noting that there are no reports in the literature describing VWD coexisting with trisomy 20p, other than the fact that the latter does not change the clinical treatment of this hematologic condition.

Moreover, no müllerian anomalies have been linked to trisomy 20p or described as the common phenotypical traits associated with this chromosomal anomaly. Most women with müllerian anomalies have 46 XX karyotypes, and it has been estimated that only 7.7% of them have an abnormal karyotype.[@cit0012] Genes implicated in the development of müllerian anomalies have been reported, such as *HNF1B* and *HOXA13*, which are located on chromosome 17q13 and 7p12, respectively, and not on chromosome 20. Although many of these anomalies have been associated with certain syndromes, most of them are not likely to be syndromic.[@cit0013]

The most common müllerian anomalies are uterine malformations, with a bicornuate uterus being the most common of them, as it accounts for 37% of the cases. This anomaly is the result of an incomplete fusion of the müllerian ducts.[@cit0013] Moreover, uterine malformations have been correlated (20%--30%) with urological and renal anomalies,[@cit0012],[@cit0014] thus contributing, together with the phenotype of trisomy 20p, to the urological findings of the patient.

This patient is one of the few cases of pure trisomy 20p described in the literature with molecular characterization through array-CGH. As stated above, the patient shared many of the phenotypic traits described in the previous literature and exhibits the comorbid conditions that have not been associated with the chromosomal anomaly.

Conclusion {#s0004}
==========

In conclusion, trisomy 20p is an unusual genetic condition with a limited number of cases around the world which makes difficult its clinical suspicion and thus, the diagnoses. This case report broadens this entity's clinical spectrum; however, additional cases are required for a proper and more precise phenotypical and genotypic characterization.
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